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aflo]^ tiflo]^ sal 3 a^I^ 7 ]aJ -g-5£-§- #±X\^ uH^ef E^^ 

51 J1^S|- JH3# 7fl^i^ BiCMOS S^liE^ afla^^-l- 7flAl*VcK tij£xfl7l^ 

E^l^E^ ^€ 14 UH€2f MM^S] #al E ^ t^sf, aV£*)]7l 

$^«Hr 4°lf2} <§<*^ isflo^-g. ^*M- *fl7^} 

#314, $H ^*Rr ^1^, ^H*|-g- Alzj-^j- 

-E 2e 
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w>°l #1 S.^ S^fl^l^Ei^ ^1 ^wj-tf {Method for fabricating a BiCMOS transistor} 

£ la tfl^l £ ldfe #2fl^ BiCMOS JE^ltr ^^£1" 0 1^. 

5. 2a £ 2e^ £ ^<Hl BiCMOS M 35*1^3^ afla^-i: ^^*>7l ^ 

<3> £ tiV^jfl ^7]-^ ^ «H#^ E^^Ei^ JL 

^4 7fl^i*l-^ *\5\^ ^HM^l «H ^ JEi(BiCMOS) S^i^E^ X| 

<4> f^-W ^ f-Aj-g- £^7] (cellular phone) SEtt ^ $ 

(wireless LAN) f-<*)| 4-§-£]^ Jl^^ wHf-e}- e^^e-] (Bipolar Transistor)^ 7fl 

Al^Eis] 7fl^Ml ^oi-g. «>^4. tiV^ofl, ^^(Complementary M0S; ^>1§> CMOS^r W) 

Tj-fofl^ ^j-c^ ^^o. ^^sfAl Z] ^ olc^ xJ^£o| 4^oflA^ 
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nfl^ o.ej^nV, -g.^ ^HV^Al ?l^r 3Hfe CMOS E^^o] 4*)1 ^ 

^^ol ^4 #51*11 alRV-t- £*r4. 44*1, ^ ^44 IAS 444 4^ 

5)S.7> 4^ 44*i SlS^l^fe CM0S4 4°1^4 ^$4^41- 4"t^r 4°1 4 
S-^(BiCMOS) t^* 4-§-4fe 3M 4f4*r4. 
<s> £ la ifl4 £ ld^r BiCMOS ^12:^^4 444 £4$ #^£#5^ > Y . 

Kinishita f-°l IEDM94-44H fcf- "Process Integration Technology for 

sub-30ps ECL BiCMOS using Heavily Doped Epitaxial Contact (HYDEC)"-t 3M4. 

4^r£ v}o)^ R®7) + t] SL^ H 384^4 ^-g- 44 14 

4\H4. 

<6> £ la* 4^4^, ^#44(4H1 4*fl Hl^j^^AS £4€ «}H 

^l7l^(2) ^Hl ^*H4 #44€- 7ll 0 lS444(6)^ ^tr4. 4?1 Tflol 

M*r44(6) flofl £-f IES)4 54^4^(8)* ^4tr 3^1 444(10) 

* #4^4. 4£, 44^14 ^30.3. 4°1#4 J=$4^4 <334 #4 ^44(10), 
£-f = 44 &-8r €4^4^4(8) ^ 7lH^>44(6)-gr 4313. 3(|E^*V 4^, ir.#^ 

4°lJ^i>44# -aiai^h *ll4tr4. °1 £4€ 44 4°1 4°1#4 ^314^4 

4^4 <3<3H ^£ fBl^elf^o ol*o)j TlHE^o} £)J7 ; afolfS} E 

^4^4 <%<Xd\] ^£ ^4^4^4£r 4"^ ^°]*i7} 44. 
<7> £ lb* 4^4£, #£*fl4#4 i^(B)«l JL^HS. = 4 #4^4# 

4(12)# #4tr 4£ °] #4^4^4°H 4*11 oll^^(etch-back)-i- ^4^4. iL^(B) 
°1 JL^£^ £-f^4 #4^4^4(12)^8: 44 £S^(step coverage)^ *fl-^ ^4 nfl 
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1020020045855 2003/2/25 
-S-ofl, 34 Qo] 7flolEA>2j.nV ^ofl ojc^ ^&o\)5L ^43 

<8> £ lc» , #7] il€-(BH JI^JEE. JE-fH^ #Bl^3^sM- °l H oM^4 

±^ 4*11 4-§" °H*1^ ^S-M), H^l^E^ tifl 

*\)u)E]Wr &^X\?)7) ^^01^(14)1- ^^*Vcf. 4^, 4°1#4 1=314^4 

oj^oi t ^ «V£*ll7l#(2H Ir^l-i: 4°J*H «fl<>l^(16)» 3l^*H4 , 

441-3 4^1 #s]^5ls^-4 xj^-g- 43liiL 2flE^^H 4 

ol^el- e^i^e^ 0)1^(18)4 ^§-(20)* $^#4. 

<9> £ Id* 4444 ^}o.£ #4 H-f^44 #Bl^s]^^ 2flE| 

^1W4. 4#, ^>H^|7i^ 4^1 ^sj-tq-g- 4£ ol"<H344*H 4-t- 

*HM^(8a) ^ 7llolE^^-( 85 )oi ^ofl 44 i5|lolA-l(22a, 22b)* *IW4. 4^11, 

oi isil°H*- 4-§-*M ^£^71^1 jl^-s^ 4# ^sl^ 

4. ^33, 4°1€4 ^€4^3 51^- afloj^csa) £ 5Li E^l^sl TflolE^ 

(8b) o] 44 i^HS S.-f«£|jl f 4°1#4 ^314^4 <g*H^ J7^£ w-^ojc^ 
(24)4 $^331, 5Li e^I^e-1 ^^Hfe diii/H^^l (26)4 44 ^€4. 
CIO ol^jij. Qo] ^eflol ^ofl ol^ ; ^ l^ofl o]^ H>ol^^ E^fl^^Ei oj 

^ofl Jl^£ol #^l-^^(24)ol ^34 ail ol ^^)- 443 f^M 

3 44#4 H3!4^44 3144 ^-2r 7-} 44 ?]±r £4- SE$, ^™ «fl4^4 
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sfl^l ^U*Rr ^ afl°l^ <&%°] £ 1H ^eJ-^ ^4 £o] 

#-g-M-. 

<11> £ « S V^^ # 7 14 ^Bfl 7l-o] ^1^^- n%f>}7) %CL3., £ ^*$°) o) 

^JLT.} S}^ 7}H^ **W^ ^ajEj 4o)oj 7 }A$ -g-^ #^1 

<r 54 xr BiCMOS S^^l^sl *fl^#^ *ll^Hr 
^ £ #-§-] 

<12> #7] s^f. ol=7l £ ^ BiCMOS E^flxliE^ ^S^^r, 

^^1^-, #7] ti>H^7l^ #6fl 7flolE^<gn|-^ #7jl<4, #7l 7]}o}^^-\ $ 

^1^,^41- #°fl ^^"^ ^*Rr #7flSh 4°lt2} M^^l^Ei °§<*o] 

#7l ^lojA-i-g- ^Sj-nV^ »]7l^ ^1^,^-7] W>°1#^ <>H ^E^# 

^ #B^e1^§-i: ^3A5L 3#«Hr #7\}2\, #7l $H ^^M- $# 
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o\]s\^^ ^(Selective Epitaxial Growth) «o v ^ ^^^4. 
^ej^j ofls]^ -Stf^-fr #31 1!" °fl al-fe^ ^7>^4. 
<14> at!:, B}°lf2} S<ffl*l^ ^-71 isflolA^-g- ^l7^Kr tf?H*l, 

-8-71 Hfloji ^JjLofl 1§^<g TflojE^^^ ^7]^ %o) 

<16> £ 2a vfl^] £ 2e^ W BiCMOS S °] aflS^^- ^^^7l ^ 

^£^°14. 

<17> £ 2a» ^Ssf^, J1^£(P+) ofl3i]E«^^(32) ^ 7^£(p-) ofljx) Bfl^(34)JL3. 
N^^ ^ ^ ^ o. ^aI^H E^^iEi7> ^€ N€(40)4 4 

^^#(48)-ir ^W4. °1 4°1^ ^^H^ <2]j=l aflol^(50)^ 7fl^§ 

^(52)^1 ^£4. 4£, ^5r^(54)^ f^Jil, ±3\}o]*] 
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^ 1020020045855 U4: 2003/2/25 

-8- £44(56)£ 4^1 f^4. #7] ^>44(54)£r #7] ^}o)a]^ ^4(56)^- 4 

Ufl ^Z^tt 0 >^^O.S 4-§"44. Ol^Ai, 4444 ^O.S 44 ^lo]A^-g- 

(56)4 #44(54)^ ^IW. 
<i8> 3E. 2b* 4^4^ , #4 *>£.4444 44°fl ££^4^1- £itb 4£ 44^ 
4-8-44 44"14 H«4^4 2h#a] ^Sellxl^E 5|jEi(58)^: 

4. °1 ££.314^- 4€(58)-i- 4^35. 4-8-44, ^#4 ^44 i*M4-8- 444 
(56)4 4444-8- 444(54)^- 4444. 4 tt fl, 44#4 ^$4^4 <g<*4 ^« ^ 
4J= 7fl3§^£ *fi4€4. ^4^, -f ^ 4444 s=fe ^444* 4-8-4 

4 "344 44 41-4 444 44 4 £^ 44. ^4 4, £4 4 44 44 44 

#4 H«4^44 44 «H4^(50) 44°ll ^44 9X^ 7114^4444 4444 4 
434 *§^44. 

<i9> £ 2c* 4^44, 44 £54|4^M 3fl4^r 444 4, f-44 444 ^44^ 
^(Selective Epitaxial Growth; SEG) 4444 44^4# $^44. ^44, 

SEG ^44 s.^ofl 44 ^4^434 ^Hfe #444^44, 44^ 44 4°)14^ 
^$3. a^q^o) 44 ^^4^1, 44444 ^444 4£ 444 4°114^ 44€- 
44 3444 &^4. 444, 44 ^4^(50) ^4 g 44°flfe ^444-^4(62)4 
*§44j1 44 44^4 €^)4 ^4 t$s$^ ^ 4°ll^ 44^- 44^4^(60)4 44 
3444. 44, 44€4 ^€4^4 ^4i: *1144 444 <3444^r 44^#4 3 
444 &^4. 

<2o> 44 #4 ^€4^44 3-£.£(cut-off) 444 44 # 44444 444 44 
SEG ^4-8: 4*34 4 jl^£4 Ji^(B)-i- $7>44 ^4 44^* £4^444. 
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<2i> 5. 2dl- ^-2^, tiV^l 71^-2] ^oll aflol>: iallol^-g- ^5^(64)^ f^tF 

^ ^Mr PMOS ^MI^H ^^^§- 2-^ ^1^^4. ne)JL, #7l SSell^l^E 

^H^sf^ f^£(oveiiap)^r, ^ ^^^^1 iL-§-(B)£] <£^*} ^JE 

(C bc )£ ^ «1H^4 ^ifo^o} p/^ tiVti] 31*1-71 n^o)^. 

^7) ^^Hl tflift ^14 ^M^iA} <s}^ BiCMOS di7>>fil t^^V^I lr(design 

ruleH S^r °1 W <H3 ^^1^14, £ ^ ^ o)^. 

<23> £ 2el- ^-71 ti>H^7l^: ^Hl 2.^ H^flxl^El^ iiA/ £ e|o|| ^ 

*\7] IS^liS 2fl€-ir ^^4^-, °1 £S3l*l^S sflU^ 4^35. A>-g-§> 
c*! ^3]Ha]-§- ^Sj-nv# o]^ Aiz|*H £i m^^l^E-151 7llolE#^-(4 6 ) ^igofl ^ 
2)1 °H (68)1- ^*>4. 4-5-, i£314^ 5flEi ^ ^Ha-H- a>>i5LS *H «} 

£^l7l^oii ji^ss. ^ 0 Jf-AS^l PMOS ^7}^]9\ i^i/s.eflol(70)# ^ 

A ^4. °1 n fl, 4 0 1#4 S^l^l c^^o. Ao v 7l ^e^i^E 311 ^4 ^siiolA^I-g- AJ-SJ. 
*H 4*11 4-*f aHol^(50)7> Jl^iS. S^-HSlJl, NM0S S^4^1 ££314^ 
M 3fl€<Hl 4*11 44 ^ ol^oio] 4#£4. 
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<24> HelJl, «H€4 Aj- 7 ] ^-^ Hflo]^(50)^ ^2ll°H(66)7> 

U^ilS. £W4. 

<25> -g. #^oj] BiCMOS H^l^E^ X|2:^oj| rrj-s.^, <q«- tifl<>1^4 ifl 

4 tiflo]^^ ^ ^-t- *M^4 7^ -g-^ ^ 

isl-t ^ 5U4. 44*1, -2^4 7fl^dt *r $14. SE$, gji 4#*}£ 

3*33 BiCMOS ^ £14. 

€ £ 7l#3 A>Aj-4 ig^lflolH ^7,H ^«fl ^ 7\7\ 7>^4. 
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11 

til- ^*Hr ^1; 
#31; 

#7] #5^e)^# *W ^^M- ^*Rr #711; 

#7] Si E^j^E^ ijS.i/HSfloJ-i; #7111- i^Kr ^ ^-^^-5. 

u}o] ^ £i(BiCM0S) e^I^e^ ^12:^. 
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o\]3)^^_ ^(Selective Epitaxial Growth) ^ ^*Rr 7 A^r ^ 
°-3. is}^ «H #1 S-^(BiCMOS) e^l^Sl ^lS y o v ^. 

^7}^ ^^SLS. is}?=r W>°1 *1 S-^(BiCMOS) S^l^B]^ afl^^ . 

MIt 1 ^ 4] 

#?IHH, ^7) 34 *r4i ^£ TlMMS^H ?\)7]*}±: *3 

*H *1 -E^(BiCMOS) ^12:^. 
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IS- 2d] 




38 



15-15 



